Introduction
Studies of the quality of life of patients (QoL-p) with Alzheimer's disease (AD), in which the perception of patients is compared with that of family caregivers, have shown differences in the perceived QoL-p (higher scores among patients) and low concordance rates (intraclass correlation coefficients, ICCs, and index) [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Among caregivers, the more negative perception of QoL-p has been related to higher levels of depression, the presence of psychological and behavioral symptoms, and functional deficits in patients. It has also been associated with higher levels of depression and burden alongside poorer physical and mental health in caregivers themselves. In patients, the personal factors reported as having a negative relationship with their perceived QoL are depression, apathy and functional deficits.
Studies that have compared patients and professional caregivers as regards their perception of QoL-p have obtained similar results: patients had a more positive view of their own QoL than professionals [15] . Greater anxiety and depression in patients was related with a more negative perception of QoL-p among patients themselves, while functional deficits and behavioral disorders in the patient were associated with a more negative perception of QoL-p among professional caregivers.
The relationship between caregiver and patient and its potential effect on perceived QoL-p has been less widely studied. One study reported that spouse caregivers scored higher on perceived QoL-p [16] , while another found that the level of agreement between the scores of patients and caregivers as regards QoL-p was higher among spouses than in adult children [17] .
A preliminary study of the global perception of patients and caregivers regarding QoL-p found that the variable 'family relationship' produced significant differences [18] . Therefore, using a sample of non-institutionalized patients with mild or moderate AD, the first goal of the present research was to conduct a more specific analysis of the factors that determine the differences in perceived QoL-p, both among and between these different caregiver groups. A second objective was to analyze burden and mental health in the caregiver subgroups according to gender and relationship to the patient (husbands, wives, sons and daughters), and to determine any correlations with perceptions regarding the patient's QoL.
To the best of our knowledge, the literature to date contains no reports of a systematic evaluation, including a large number of sociodemographic and clinical variables, of differences in perceived QoL-p between spouse and adult child caregivers. Identifying differential variables in the perception of QoL-p could be useful in terms of modifying and optimizing not only the educational and emotional support services offered to relatives, but also the pharmacological treatment of patients, especially as regards the behavioral and psychological symptoms of dementia.
Method

Design and Study Population
The research design was a cross-sectional analytic study. The sample comprised 251 patients diagnosed with AD according to DSM-IV criteria [19] or probable AD according to criteria of the National Institute of Neurological and Communicative Disorders and Stroke/Alzheimer's Disease and Related Disorders Associations [20] , as well as their respective caregiver relatives (total caregivers, n = 251; spouse, n = 112; adult child, n = 139). Of the initial sample (n = 279), 28 cases (10.03%) were excluded as they were cared for by a relative or another person who was not the spouse or an adult child of the patient.
All clinical subjects had been referred on an outpatient basis to the Memory and Dementia Assessment Unit of the Santa Caterina Hospital in Girona (Spain) and formed part of the SIDEA project (Comprehensive Follow-up of Alzheimer's Disease). The present study was approved by the Clinical Research Ethics Committee of the local healthcare board.
The inclusion criteria were: informed consent of the patient and main caregiver, clinical diagnosis of probable AD, MiniMental State Examination (MMSE) score between 10 and 28, and the presence of a reliable and trustworthy caregiver who could accompany the patient to all the research interviews. All the patients and caregivers were able to complete the Quality of Life in Alzheimer's Disease (QoL-AD) scale. The study data correspond to baseline interviews conducted during the period [2003] [2004] [2005] [2006] [2007] [2008] .
Procedure
The initial interview was used to explain the objectives of the study to patients and caregivers. Once informed consent had been obtained, the research protocol was applied to both groups. The patient and caregiver data were obtained through individual interviews, and the assessment instruments (scales and questionnaires) were administered by a clinical research team based in the hospital.
The main caregiver was defined as the person responsible for helping the patient with basic and instrumental needs of daily living, as well as for providing supervision in the home.
Measures
Measuring QoL. The Quality of Life in AD (QoL-AD) scale was administered to patients and caregivers in order to assess their perception of the QoL of the AD patient. The scale consists of 13 items that reflect the subject's perception of different aspects related to well-being: physical health, energy, mood, living conditions, memory, family, marriage, friends, self as a whole, ability to do chores around the house, ability to do things for fun, income, and life as a whole. Scores for each item range from 1 to 4, and thus the total score ranges between 13 and 52 [7, 21, 22] .
Sociodemographic Analysis. The sociodemographic characteristics of patients and caregivers (age, gender, marital status, level of education, family relationship, living with or apart from the patient, employment status, other family burdens) were collected by means of a structured interview, the Cambridge Mental Disorders of the Elderly Examination (CAMDEX-R) [23] . In this case, the Spanish adaptation of this instrument was used [24] .
Cognitive Assessment. Cognitive assessment was based on 2 instruments, the first being the Cambridge Cognitive Examination-Revised. This forms part of the CAMDEX-R and assesses various cognitive functions, with scores ranging from 0 to 107. The lower the score the greater the cognitive impairment, with the cutoff point for the Spanish population being 68/69 [24] . The second instrument was the MMSE [25] . This is a brief cognitive assessment tool has scores ranging from 0 to 30, the cutoff point for cognitive impairment being 21/22. Here, it was used to observe the correlation with caregiver burden and to assess the degree of cognitive impairment according to the criteria proposed [26] .
Functional Assessment. Functional assessment of the patient was based on the Disability Assessment for Dementia [27] . This scale offers a broad assessment of daily living activities: basic, instrumental and leisure. It comprises 40 items and scores range between 0 and 80 points, which are transformed into percentages. The higher the score, the greater the ability in activities of daily living.
Behavioral and Psychological Symptoms of Dementia. Symptomatology was assessed using the Spanish adaptation [28] of the Neuropsychiatric Inventory [29] . This tool, which was administered to caregivers, comprises 12 subscales that assess the presence of delusions, hallucinations, agitation/aggression, depression, anxiety, euphoria, apathy, disinhibition, irritability, aberrant motor behavior, sleep/nighttime behavior and appetite/eating disturbances. The overall score ranges between 0 and 144.
Physical and Mental Health of Caregivers. This was assessed using the Spanish adaptation [30] of the Health Survey [31] . This tool is a short form of the SF-36 Health Survey, which assesses subjective health status and any associated interference in daily living activities. It comprises 12 items, and scores range between 12 and 28. Two global dimensions can be obtained from the direct scores: physical health and mental health. For both dimensions, scores range from 0 to 100, and the higher the score the better the perceived health.
Caregiver Burden. Burden was assessed using the Caregiver Burden Interview (CBI) [32] , which has been validated for the Spanish population [33] . This is a self-report instrument that comprises 22 items which are scored on a 5-point Likert scale: never (1), rarely (2), sometimes (3), quite frequently (4), and nearly always (5) . Caregivers are asked to indicate how they usually feel with respect to each statement. Scores range from 22 to 110, and the higher the score the greater the perceived burden of the caregiver.
For the internal analysis of the CBI, we used the subscales indicated by a previous factor analysis [34] : factor 1, social burden; factor 2, psychological stress; factor 3, feelings of guilt; factor 4, emotional pressure; and factor 5, relationship of dependency. Factor 1 (social burden) covered the questions about the degree to which the caregiver's social life was affected (items 2, 3, 6, 10, 11, 12, 13 and 17) and it explained 32.9% of the total variance, with an internal consistency coefficient (Cronbach's ␣ ) of 0.90. Factor 2 (psychological stress) referred to the degree of stress experienced by the caregiver (items 15, 16, 18 and 19) and it explained 9.1% of the variance, with ␣ = 0.73. Factor 3 (feelings of guilt) described the caregiver's feelings (items 20 and 21) and it explained 6.5% of the variance, with ␣ = 0.90. Factor 4 (emotional pressure) grouped together the questions about the emotional effect on the caregiver (items 5, 4 and 9) and it explained 5.9% of the variance, with ␣ = 0.68. Finally, factor 5 (relationship of dependency) referred to the patient's dependence on the caregiver (items 1, 7, 8 and 14) and it explained 5.3% of the variance, with ␣ = 0.59.
Questionnaire about Social Services, Healthcare and Informal Care . This is a questionnaire developed by the Memory and Dementia Assessment Unit to evaluate the resources used by informal caregivers: medical care, day centers and time spent on activities of daily living (both basic and instrumental).
Statistical Analysis
The relationships between the scores of patients and caregivers on the QoL-AD scale and the respective sociodemographic and clinical factors were analyzed by means of the non-parametric Mann-Whitney U and Kruskal-Wallis H tests. When significant differences were observed in the comparison of 2 means, Cohen's d was then calculated as a measure of effect size. The correlations between QoL-AD-p scores and the other variables were analyzed by means of the Pearson coefficient (r) for continuous variables and the Spearman coefficient (r s ) for ordinal variables and those with a non-normal distribution.
The concordance between total scores on the QoL-AD scale for patients versus caregivers was assessed by calculating the ICCs, while the concordance between items was evaluated by means of the index.
The effect of the variables on perceived QoL-p in patients and caregivers was determined by conducting a multivariate regression analysis. Global analyses were performed for caregivers and patients, and also for the 2 subgroups of caregivers (spouses and adult children), including the combined patient and caregiver variables in each of the 6 analyses. The dependent variables were the scores on the QoL-AD scale obtained by patients and caregivers, while the independent variables were those shown to be significant in the bivariate analysis. The multivariate regression analysis was performed using SPSS v.17.0 and the 'stepwise' method, which eliminates non-significant variables and/or those with a high degree of collinearity. The values of the non-significant variables were calculated using the 'enter' method, introducing them together with the significant variables from the regression.
The level of significance was set at p ! 0.05 for all hypothesis contrasts.
Results
Description of the Sample
The sample comprised 251 patients and their main caregivers. The subgroup of spouse caregivers had 112 patients, while the remaining 139 patients had adult child caregivers. The overall data for caregivers were as follows: gender: male 33.8%, female 66.1%; family relationship: spouses 44.6%, adult children 55.3%.
Adult child caregivers had a higher level of education, more additional family burdens (children or dependents) and were more likely to be in employment than spouse caregivers.
All the spouse caregivers lived with the patient, whereas in the group of adult child caregivers only 55 (39.6%) lived with the patient. The complete sociodemographic data are shown in table 1 .
Clinical Factors for Patients and Caregivers in the Spouse and Adult Child Groups
There were no significant differences between the 2 groups of patients (i.e. those cared for by spouses vs. adult children) with respect to functional capacities, behavioral and psychological symptoms (except for delusions), cognitive functioning, time since symptom onset, or the clinical evaluation of dementia. Therefore, any differences in the patient and caregiver perceptions of QoL could not be attributed to differences in the clinical characteristics of the patients in the 2 caregiver groups ( table 2 ).
The differences between the 2 groups were mainly observed in caregiver factors. Adult child caregivers scored higher on physical health (with a medium/high effect size), while spouse caregivers had better scores on mental health. Global burden (CBI) was greater among adult children, and they scored higher on the following subscales: F1, social burden; F2, psychological stress; F3, feelings of guilt. The most significant differences were observed in this latter factor. No differences between spouses and adult children were observed as regards the time spent on helping with activities of daily living ( table 2 ) .
Global Perception of QoL for Patients and Caregivers
The global perception of QoL-AD-p for caregivers as a whole (mean 8 SD: 31.84 8 5.0) was worse than that for patients as a whole (34.75 8 4.5), this difference being significant ( z = -7.83, p ! 0.001, d = 0.66). Table 3 presents the findings regarding the perception of caregivers and patients and the differences between the groups of spouse and adult child caregivers. Spouse caregivers had a more positive perception of QoL-p than adult children, both globally (33.0 vs. 30.8, U = -3.37, p = 0.001, d = 0.46) and on the items 'marriage', 'self as a whole', 'friends', 'life as a whole' and 'income'. The patients' own perceptions of QoL-p were also more positive in the group cared for by spouses, both globally (35.7 vs. 33.9, U = -2.98, p = 0.003, d = 0.39) and on the items 'marriage', 'life as a whole', 'ability to do things for fun', 'living conditions' and 'mood'.
As regards the differences in perceived QoL-p between caregivers and patients, and considering the 2 subgroups of spouse and adult child caregivers, the level of agreement (as measured by the index and the ICCs) between the scores of caregivers and patients was low, although slightly higher in the subgroup of spouse caregivers. The correlation between the scores of caregivers and patients was also slightly higher among spouse compared to adult child caregivers. In the group of spouse caregivers, the greatest differences between caregivers and patients were found in the global score (33.0 vs. 35.7, T = -5.52, p ! 0.001, d = 0.61) and on the items 'memory', 'mood' and 'ability to do things for fun'. In the group of adult child caregivers, the differences between caregivers and patients were also greater on the global score (30.8 vs. 33.9, T = -5.75, p ! 0.001, d = 0.62) and on a larger number of items, with highly significant differences on 'memory', 'ability to do chores', 'self as a whole', 'friends', 'family' and 'marriage'.
Gender and Family Relationship of Caregivers with Respect to Perceived QoL-p, Burden and Mental Health
We then analyzed the scores of the caregiver subgroups (husbands, wives, sons and daughters) as regards perceived QoL, burden and mental health. Overall results were analyzed and correlations between these variables were calculated ( table 4 ). Perceived QoL. Wife caregivers had the most positive perception of QoL-p, while daughter caregivers had the most negative. Patients in the subgroup of wife caregivers also had a more positive perception of their own QoL, whereas the most negative perception was that of patients who were cared for by their son. The greatest differences between caregivers and patients were observed among wife ( T = 5. However, when analyzing the correlations between perceived QoL-p and both burden and mental health, the order of the subgroups changed. Although, in absolute terms, the greatest burden and the worst mental health corresponded to son caregivers, it was daughter caregivers who showed the highest correlations between perceived QoL-p and burden (r s = -0.59, p ! 0.001), global mental health (r s = 0.42, p ! 0.001) and the 'downhearted and blue' item (r s = 0.48, p ! 0.001). Burden also showed a high correlation with QoL-p among husbands (r s = -0.54, p ! 0.001) and wives (r s = -0.55, p ! 0.001).
Multivariate Linear Regression Analysis of QoL-AD for Patients and Caregivers
In the bivariate analysis of patients and caregivers considered as a whole, a number of variables were shown to be significant. In patients, these were marital status and living situation, while for caregivers the significant variables were living with the patient, other family burdens and being the sole caregiver. However, these variables were not significant in the bivariate analysis of the spouse and adult child caregiver subgroups. Neither were they significant in the multivariate linear regression analysis for patients and caregivers as a whole, nor when considering the spouse and adult child caregiver groups separately. In contrast, the variable 'relationship between the caregiver and the patient' (i.e. spouse vs. adult child) was retained in the regression analysis when considering perceived QoL-p for both the caregiver ( ␤ = -0.19, p = 0.001) and the patient ( ␤ = -0.27, p ! 0.001). Table 3 . QoL-p as perceived by caregivers and patients and differences between spouse and adult child caregivers Table 5 shows the global results for patients and caregivers, as well as those for the spouse and adult child subgroups. Perception of Caregivers. For caregivers as a whole, the most positive perception of QoL-p was associated with a higher educational level in the caregiver ( ␤ = 0.19, p ! 0.001) and greater functional autonomy in the patient ( ␤ = 0.35, p ! 0.001). The most negative perception was associated with greater burden in the caregiver (factor 2, psychological stress, ␤ = 0.23, p ! 0.001) and being an adult child caregiver ( ␤ = -0.19, p = 0.015), as well as with depression ( ␤ = -0.24, p ! 0.001) and apathy ( ␤ = -0.21, p ! 0.001) in the patient.
With respect to the caregiver subgroups, the abovementioned positive perception associated with a higher educational level ( ␤ = 0.20, p = 0.002) in the caregiver and greater functional autonomy in the patient was more marked in the group of spouse caregivers ( ␤ = 0.51, p ! 0.001). In contrast to the above, greater psychological stress ( ␤ = -0.28, p ! 0.001) in the caregiver and higher levels of depression ( ␤ = -0.31, p ! 0.001) in the patient were associated with a worse perception of QoLp, this effect being more marked among adult child caregivers.
Among the factors specific to the group of adult child caregivers, mention should be made of greater caregiver burden (factor 2: psychological stress; factor 3: feelings of guilt), which had a negative effect on perceived QoL-p. The specific factors related to the group of spouse caregivers were a lower cognitive level and greater eating disturbances in the patient ( ␤ = -0.15, p = 0.023).
Perception of Patients.
Having an adult child caregiver was associated with more negative perceptions of QoL-p ( ␤ = -0.27, p ! 0.001). The patient factor that was correlated with the most negative perception of QoL-p was depression ( ␤ = -0.32, p ! 0.001).
A factor specific to the group of spouse caregivers was that patients' wives had a worse perception of QoL ( ␤ = -0.23, p = 0.008). A greater number of factors were found to be specific to the group of adult child caregivers. Here, higher educational level in the caregiver and older age in the patient were associated with a more positive percep- tion. In contrast, more time dedicated to instrumental activities of daily living, feelings of guilt in the caregiver ( ␤ = -0.19, p = 0.006), and apathy ( ␤ = -0.25, p = 0.001) in the patient were all associated with a more negative perception in the adult child group. Perception of Husband, Wife, Son and Daughter Caregivers. A specific multivariate linear regression analysis was also performed for each of the caregiver subgroups in order to identify the most relevant factors affecting perceived QoL-p.
In the subgroup of husband caregivers, the positive factors were greater functional autonomy in the patient ( ␤ = 0.60, p ! 0.001) and higher educational level in the caregiver ( ␤ = 0.26, p = 0.006). A negative factor was social burden, i.e. factor 1 of the CBI ( ␤ = -0.26, p = 0.013). In the subgroup of wife caregivers, the positive factors were greater functional autonomy in the patient ( ␤ = 0.36, p ! 0.001), higher educational level in the caregiver ( ␤ = 0.28, p = 0.003) and being the sole caregiver ( ␤ = 0.19, p = 0.028). The negative factors were greater apathy in the patient ( ␤ = -0.34, p = 0.001) and psychological stress, i.e. factor 2 of the CBI ( ␤ = -0.24, p = 0.013).
In the subgroup of son caregivers, the only significant positive factor was greater functional autonomy in the patient ( ␤ = 0.23, p = 0.034). The negative factors were 
Discussion
Differences in Perceived QoL-p between Patients and Caregivers
The fact that AD patients themselves have a more positive perception of QoL-p than caregivers has been repeatedly reported [2, 10, 13, 18] . This finding could be interpreted in terms of what has been called the 'disability paradox', i.e. the presence of high levels of subjective well-being alongside objective difficulties in physical, mental or relational functioning that, from the observer's perspective, should theoretically produce dissatisfaction and distress. This paradox has been reported by overall reviews of well-being in disability [35] , as well as by those focused on subjective well-being in normal ageing [36] and dementia [37] . One way of understanding the paradox would be as an adaptive coping strategy used by human beings in the face of insuperable difficulties, although it remains unclear why it occurs in the case of dementia.
At all events it could be argued that the concept of QoL is based more on a personal and subjective viewpoint, whereas caregiver burden can be analyzed in more objective terms (degree of deterioration and disorders in the patient, number of hours spent on caring, other family burdens and the caregiver's own occupation). The present results suggest that the perception of QoL becomes more negative as the relationship to the patient becomes further removed. Thus, patients themselves, their spouse, their adult children and then other family caregivers would, in this order, report a progressively more negative view of QoL-p.
Differences in Perceived QoL-p between Spouse and Adult Child Caregivers
Spouse caregivers had a more positive perception of QoL-p than adult child caregivers, and patients who were cared for by spouses also had a more positive perception of their own QoL than patients with adult child caregivers. The higher score for patients being cared for by a spouse is consistent with previous findings [16] , as is the greater agreement between patient and caregiver perceptions in the subgroup of spouse caregivers [17] .
In other words, being cared for by a spouse rather than an adult child was more favorable to both parties involved. These findings cannot be explained in terms of differences in the objective clinical status of patients. However, as suggested by other authors [38] , the different nature of spouse and adult child relationships with the patient could be a key factor in terms of understanding the differences in perceived QoL-p. Thus, spouse caregivers would consider the tasks of caring as part of their marital commitment and would be closer, both physically and emotionally, to the patient. At the same time, the task of caring would provide them with a role in their old age that, despite the associated difficulties, would give meaning and purpose to their lives. As noted by other authors [39] , this task would thus be associated with less burden.
In contrast, adult child caregivers would experience notable generational differences with respect to the patient and might also feel more distant emotionally. Furthermore, they would have to combine the care tasks with other obligations (such as family and work) and this could more easily lead to a clash of responsibilities and greater burden. As stated by other authors [40] [41] [42] the feelings of guilt reported by adult child caregivers, which also have negative repercussions for patients, could be associated with the difficulties that caregivers face in providing the best possible care for their parents or the emotional distance they feel with respect to them.
An interesting finding of the present study, not previously reported in the literature, is that a higher educational level among caregivers was associated with a more positive perception of QoL-p in both patients and caregivers. Such education may help caregivers to understand the illness better, and perhaps enables them to make greater use of appropriate resources.
Gender and Family Relationship of Caregivers
The differences between spouses and adult children were also found when analyzing the subgroups of caregivers and patients. Both wife and husband caregivers had a more positive perception of QoL-p than son and daughter caregivers, the same was true for the respective patients. Sons and daughters not only had a more negative perception of QoL-p, but also reported greater bur-den and worse mental health. Mental health and burden were especially related to a more negative perception of QoL-p among daughter caregivers, and this could influence the more negative perception of QoL-p held by the corresponding subgroup of patients. Daughter caregivers, who may find it more difficult to combine their family responsibilities with caring for their parent, would tend to internalize their psychological distress more. The greater burden experienced by daughter caregivers has been previously reported [43] .
These findings could be generalizable as the overall caregiver data in terms of the percentages for gender and family relationship were very similar to the results of the studies conducted by Alzheimer Europe [44] .
Clinical Implications
Focusing therapeutic interventions and service provision on adult child caregivers would help to minimize the difficulties they face in terms of combining the tasks of caring with other obligations, thereby reducing the burden they experience and improving their mental health. These 2 variables, greater burden and worse mental health, are the key factors that need to be addressed in order to improve perceived QoL. Indeed, improving the caregiver's QoL would enable him or her to take a more positive view of the patient's QoL, which in turn may indirectly improve the patient's own perception in this regard. As such, therapeutic interventions, whether individual or group based, should take into account the different nature of these spouse and adult child relationships with the patient in order to address more specifically the main factors associated with each.
To conclude, the high correlation between caregiver and patient perceptions of the latter's QoL suggests that improving the perceptions of caregivers could lead to a concomitant improvement in the perceptions of patients themselves.
Limitations
The present study was conducted with a relatively large sample and numerous sociodemographic and clinical variables were analyzed and compared; thus, providing a robust set of results. However, it would be useful to carry out a longitudinal study of AD patients with a higher level of deterioration. Research of this kind would enable caregiver perceptions to be monitored over time, particularly at the point when greater outside resources become more necessary. One would expect the perceptions of spouse and adult child caregivers to evolve differently over time, as is the case with caregiver burden.
